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(54) PLASTIC CONTAINER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the barrier 
property, transparency, impact-resistance and flexibility 
or the like by forming a barrier layer wherein the carbon 
content or the like is changed during one film forming 
by a plasma CVD method using a gas having a 
vaporized organic silicon compound, and a gas having 
an oxida tion function in a plasma or the like. 
SOLUTION: By using a gas having at least an organic 
silicon compound and oxygen or a gas having an 
oxidation function, a barrier layer containing a silicon 
compound, and at least one kind of compound 
comprising one or more kinds of elements from among 
carbon, hydrogen, silicon and oxygen, is formed at least 
on one side of a plastic container by a plasma CVD 
method. For example, the plastic container 1 is set in an 
external electrode 2, and a gas introducing pipe 3 which 
becomes a grounding 5, and an air discharging port 4 are 
set. Then, the inside and the outside of the plastic 
container 1 are vacuumized, and a required gas or the 
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like is made to flow from the gas introducing pipe 3, and 1 1 

at the same time, a high frequency is applied to the external electrode 2, and a plasma is generated, and 
a film forming is performed on the internal surface of the plastic container 1. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Using gas which has an organosilicon compound, oxygen, or oxidizing power at least, with 
plasma CVD method, even if there are few plastic containers, on one side A silicon oxide, A 
manufacturing method of a plastic container when forming a barrier layer which contains at least one 
kind of compound which consists of at least one sort or two sorts or more of elements out of carbon, 
hydrogen, silicon, and oxygen, wherein concentration of an organosilicon compound changes. 
[Claim 2] A manufacturing method of the plastic container according to claim 1 decreasm^ 
concento 

[Claim 3] A manufacturing method of the plastic container according to claim 1 repeating reduction and 

an ^ increase while concentration of an organosilicon compound forms membranes. 
[Claim 4] Using gas which has an organosilicon compound, oxygen, or oxidizing power at least, on a 
substrate with plasma CVD method A silicon oxide, A manufacturing method of a plastic container 
stopping supply of an organosilicon compound in the middle of membrane formation when forming a 
barrier layer which contains at least one kind of compound which consists of at least one sort or two 
sorts or more of elements out of carbon, hydrogen, silicon, and oxygen. 

[Claim 5]Using gas which has an organosilicon compound, oxygen, or oxidizing power at least, on a 
substrate with plasma CVD method A silicon oxide, A manufacturing method of a plastic container 
stopping supply of an organosilicon compound in the middle of membrane formation when forming a 
barrier layer which contains at least one kind of compound which consists of at least one sort or two 
sorts or more of elements out of carbon, hydrogen, silicon, and oxygen, and starting supply again. 
[Claim 6] Using gas which has an organosilicon compound, oxygen, or oxidizing power at least, on a 
substrate with plasma CVD method A silicon oxide, A manufacturing method of a plastic container 
repeating stopping supply of an organosilicon compound in the middle of membrane formation when 
forming a barrier layer which contains at least one kind of compound which consists of at least one sort 
or two sorts or more of elements out of carbon, hydrogen, silicon, and oxygen, and starting supply again. 
[Claim 7] A manufacturing method of a plastic container, wherein both flows of gas characterized by 
comprising the following change. 

Gas which has an organosilicon compound, oxygen, or oxidizing power at least is used, and it is a 
silicon oxide on a substrate by plasma CVD method. 

When forming a barrier layer which contains at least one kind of compound which consists of at least 
one sort or two sorts or more of elements out of carbon, hydrogen, silicon, and oxygen, it is a flow and 
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oxygen, or oxidizing power of an organosilicon compound. 

[Claim 8] A manufacturing method of a plastic container providing which barrier layer of claims 1-7 in a 
bottle inner surface. 

[Claim 9] A plastic container comprising: 
It is a silicon oxide on one side at least. 

A plasma-CVD barrier layer to which concentration containing at least one kind of compound which 
consists of at least one sort or two sorts or more of elements of an organosilicon compound changes out 
of carbon, hydrogen, silicon, and oxygen. 

[Claim 10]The plastic container according to claim 9 decreasing while concentration of an organosilicon 
compound forms membranes. 

[Claim ll]The plastic container according to claim 9 repeating reduction and an increase while 
concentration of an organosilicon compound forms membranes. 

[Claim 12]The plastic container according to claim 9, wherein both concentration and oxygen densities 
of an organosilicon compound change to a thickness direction. 

[Claim 13]A plastic container providing which barrier layer of claims 9-12 in a bottle inner surface. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method and container of a gas barrier 
nature plastic container excellent in gas barrier nature, transparency, and impact resitance with respect to 
the manufacturing method of the plastic container which provided the gas barrier film. 
[0002] 

[Description of the Prior Art] Generally, in the field with the various food fields, drugs fields, etc., the 
plastic container is widely used as a container from the various characteristics, such as the ease of the 
shaping, lightweight nature, a point which is low cost further. 

[000 3] However, since a plastic has the character which penetrates low molecule gas like oxygen, carbon 
dioxide, and a steam and has the character in which a low molecule organic compound will stick to an 
inside further as known well, A plastic container receives the restrictions with the various using forms 
for use compared with other containers, such as glass. 

[0004]By for example, the oxygen which penetrates a plastic and permeates the inside of a container 
when a plastic container is filled up with carbonated drinks, such as beer. Since the drink which is 
contents will cause oxidation temporally and will deteriorate, and the carbon dioxide of a carbonated 
drink will penetrate a plastic and will be emitted to the exterior of a container, a carbonated drink will 
turn into a drink from which mind escaped. 

[0005]Since a plastic is adsorbed in the aroma components (for example, limonene of orange juice, etc.) 
which are the low molecule organic compounds contained in a drink when a plastic container is filled up 
with the drink which has aroma components, such as orange juice, The presentation of the aroma 
component of a drink loses balance and there is a possibility that the quality of a drink may deteriorate. 
[0006] Also when saving powder, such as instant coffee, in a plastic container, there is a possibility that 
the quality of contents may deteriorate, with the steam which penetrated the plastic and permeated the 
inside of a container. 

[0007] About a plastic container, elution of the low molecular weight compound contained during the 
presentation may become a problem. That is, when filled up with the contents (especially fluid) in which 
purity is required of a plastic container, the plasticizer contained during the plastic presentation, and a 
residual monomer and other additive agents may be eluted in contents, and may spoil purity of contents. 
[0008]On the other hand, although recovery of a used container has social-problem-ized now and 
recycling-ization of resources is advanced, If it is neglected in environment to recovery after use unlike 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ej .0000000000000000&N0550=1 111111011111 1000000&N0580-0 ( 1 of 6)8/28/2008 12:36:43 PM 



JP,2000-255579,A [DETAILED DESCRIPTION] 



the case of glassware even if it is going to use a plastic container as a re-filling container, various low 
molecule organic compounds, such as a mold odor, will stick to a plastic container between them. 
[0009]This low molecule organic compound to which it stuck remains in a plastic even after washing. 
For this reason, when a plastic container is used as a re-filling container, the low molecule organic 
compound to which it stuck begins to melt gradually into the contents with which it filled up as 
heterogeneity, and the debasement of contents and a sanitary problem arise. 

[0010]For this reason, there is almost no example for which the plastic container is used as a returnable 
container. 

[001 l]In order to control the character in which the character and low molecule organic compound 
which penetrate the low molecule gas of the above plastic containers will stick to an inside, Although 
the method of carrying out orientation of the plastic, and raising a degree of crystallinity, or laminating 
an adsorbent low plastic, the thin film of aluminum, etc. more is also used, Neither gas barrier nature nor 
the problem of adsorption can be solved thoroughly, with the special feature of a plastic container 
maintained that all are called transparency and easy disposability. 

[00 12] Although the art which coats a plastic container by using plasma CVD method here in recent 
years is known, since it is ineffective to the problem of the low molecule organic compound which 
sticks to a container internal surface by the method of forming membranes on the outside surface of a 
bottle, it is desirable to form membranes especially to the inner surface of a bottle. 
[00 13] What is depended on a DLC film as an example of coating in the plasma CVD method to a bottle 
inner surface is reported (JP,8-53117,A). It is the amorphous carbon which made SP3 between carbon, 
and SP2 combination the subject, and this DLC film is dramatically hard and is a hard carbon film which 
has very smooth morphology with a high refractive index. 

[00 14] What is furthermore depended on a silicon oxide film as an example of inner surface coating of a 
plastic container is reported. (JP,8- 175528, A) Using two-layer structure of an organic polymerization 
film and a silicon oxide film is also described by this example. 

[0015]Then, in order that we may conquer the problem of the transparency which poses a problem with 
a DLC film, and the flexibility which poses a problem with a silicon oxide film, The thing by the film 
containing the compound which consists of at least one sort or two sorts or more of elements is already 
reported out of a silicon oxide, carbon, hydrogen and silicon, and oxygen as an example of coating of a 
plastic container. (Japanese Patent Application No. 10-186393) 
[0016] 

[Problem(s) to be Solved by the Invention] 

[0017]However, although a raw material is supplied in large quantities and exhausting in large quantities 
is called for in plasma CVD method, many costs are needed for strengthening an exhaust system. 
[001 8] Although there is also the method of dividing material gas into an organosilicon compound and 
oxygen, and supplying it, now, the increase in membrane formation time is imitated and there is a fault 
of **. 

[0019]This invention is made in view of such a situation, and is a thing. 

The purpose is to provide the manufacturing method of the gas barrier nature plastic container excellent 
in transparency, impact resitance, and flexibility. 

[0020] 

[Means for Solving the Problem] 
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[0021]In order to attain such a purpose, a manufacturing method and a container of a gas barrier nature 
plastic container of this invention are a thing aiming at a burden to an exhaust system, and reduction of 
membrane formation time by changing gas concentration under membrane formation. 
[0022]Namely, a manufacturing method of a gas barrier plastic container by this invention, With ** for 
gas which has oxidizing power in gas which has the organosilicon compound made to evaporate, 
oxygen, or plasma, and plasma CVD method, to a plastic container A silicon oxide, It is a thing which 
forms a barrier layer which changed a carbon content in a film, etc. during one membrane formation by 
forming a film which contains a compound which consists of at least one sort or two sorts or more of 
elements out of carbon, hydrogen, silicon, and oxygen, and changing gas concentration. 
[0023]By invention of claim 1, using g as wMch has oxidizing 
power at least, with plasma CVD method, even if there are few plastic containers, on one side 
specifically A silicon oxide, When forming a barrier layer which contains at least one kind of compound 
which consists of at least one sort or two sorts or more of elements out of carbon, hydrogen, silicon, and 
oxygen, a manufacturing method of a plastic container, wherein concentration of m organosilicon 
compound ..changes is provided. 

[0024] In an invention of claim 2, a manufacturing method of the plastic container according to claim 1 
decreasm compound forms mem^ is provided. 

[0025] In an invention of claim 3, while concentration of an organosilicon compound forms membranes, 
a manufacturing method of the plastic container according to claim 1 repeating reduction and an increase 
is provided. 

[0026]In an invention of claim 4, using gas which has an organosilicon compound, oxygen, or oxidizing 
power at least, on a substrate with plasma CVD method A silicon oxide, When forming a barrier layer 
which contains at least one kind of compound which consists of at least one sort or two sorts or more of 
elements out of carbon, hydrogen, silicon, and oxygen, a manufacturing method of a plastic container 
stopping supply of an organosilicon compound in the middle of membrane formation is provided. 
[0027]In an invention of claim 5, using gas which has an organosilicon compound, oxygen, or oxidizing 
power at least, on a substrate with plasma CVD method A silicon oxide, When forming a barrier layer 
which contains at least one kind of compound which consists of at least one sort or two sorts or more of 
elements out of carbon, hydrogen, silicon, and oxygen, supply of an organosilicon compound is stopped 
in the middle of membrane formation, A manufacturing method of a plastic container starting supply 
again is provided. 

[0028]In an invention of claim 6, using gas which has an organosilicon compound, oxygen, or oxidizing 
power at least, on a substrate with plasma CVD method A silicon oxide, When forming a barrier layer 
which contains at least one kind of compound which consists of at least one sort or two sorts or more of 
elements out of carbon, hydrogen, silicon, and oxygen, supply of an organosilicon compound is stopped 
in the middle of membrane formation, A manufacturing method of a plastic container repeating starting 
supply again is provided. 

[0029]In an invention of claim 7, using gas which has an organosilicon compound, oxygen, or oxidizing 
power at least, on a substrate with plasma CVD method A silicon oxide, Carbon, hydrogen, That both 
flows of gas which has a flow and oxygen, or oxidizing power of an organosilicon compound when 
forming a barrier layer which contains at least one kind of compound which consists of at least one sort 
or two sorts or more of elements out of silicon and oxygen change. A manufacturing method of a plastic 
container by which it is characterized is provided. 
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[0030]In an invention of claim 8, a manufacturing method of a plastic container providing which barrier 
layer of claims 1-7 in a bottle inner surface is provided. 

[0031]In an invention of claim 9, on one side, at least A silicon oxide, and carbon, hydrogen, A plastic 
container having a plasma-CVD barrier layer to which concentration containing at least one kind of 
compound which consists of at least one sort or two sorts or more of elements of an organosilicon 
compound changes out of silicon and oxygen is provided. 

[0032]In an invention of claim 10, the plastic container according to claim 9 decreasing while 
concentration of an organosilicon compound forms membranes is provided. 
[0033]In an invention of claim 11, while concentration of an organosilicon compound forms 
membranes, the plastic container according to claim 9 repeating reduction and an increase is provided. 
[0034]In both inventions of claim 12, the plastic container according to claim 9, wherein concentration 
and an oxygen density of an organosilicon compound change to a thickness direction is provided. 
[0035]In an invention of claim 13, a plastic container providing which barrier layer of claims 9-12 in a 
bottle inner surface is provided. 

[0036] An organosilicon compound which constitutes a silicon oxide layer 1, 1, 3, 3, - tetramethyl 
disiloxane, Hexamethyl disiloxane, vinyl trimethylsilane, methyl trimetoxysilane, A hexamethyl 
disilane, methylsilane, dimethylsilane, trimethylsilane, A diethylsilane propylsilane, phenylsilane, 
vinyltriethoxysilane, It can choose from vinyltrimetoxysilane, a tetramethoxy silane, a tetraethoxysilane, 
phenyltrimethoxysilane, methyl triethoxysilane, octamethylcyclotetrasiloxane, etc. 
[0037] 1, 1, 3, 3, - tetramethyl disiloxane, hexamethyl disiloxane, and octamethylcyclotetrasiloxane are 
especially preferred. 

[0038]However, it is not limited to these and an aminosilane, a silazane, etc. are used. 
[003 9] Gas (for example, N20, C02 grade) by which all make the above-mentioned organosilicon 
compound which is a fluid evaporate, and have oxygen or oxidizing power, and mixed gas, Or nitrogen, 
fluoridation carbon, etc. are added to material gas which mixed helium and/or argon which are inactive 
gas to the above-mentioned mixed gas, or this, it introduces into a plasma chemistry gaseous phase 
vacuum evaporation machine with which a plastic container is installed, and a silicon oxide layer of 30 
to 5000 A thickness is formed. Thickness of a field of barrier property and pliability to 100 to 500 A is 
desirably desirable. 
[0040] 

[Embodiment of the Invention] An example is shown below using a figure. As shown in drawing 2, a 
container is set in the exterior electrodes 2 which cover the plastic container 1, and the gas introducing 
pipe 3 and the exhaust port 4 used as the ground 5 are set. Next, as shown in drawing 3 , the inside and 
outside of a bottle are lengthened to a vacuum using a vacuum pump. The gas etc. which have an 
organosilicon compound and oxidizing power from the gas introducing pipe 3 are passed, and by 
carrying out the seal of approval of the high frequency to exterior electrodes, plastic container 1 inside is 
made to generate plasma, and membranes are formed inside. In this case, the concentration of gas is 
changed. 

[0041]Finally the plastic container 1 was picked out from the exterior electrodes 2, and the thing shown 
in drawing 1 was done. 

[0042] Although membranes are formed to a plastic container by the above methods, one-sheet structure 
or the combination of two or more sheets shall be sufficient as an electrode. The carbon content in a film 
can be adjusted by cMoginglh^ 
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which has oxidizing power and time, and a high frequency output. 

[Example] (Preliminary experiment) The pressure in the chamber at the time of passing the gas of 
hexamethyl disiloxane (HMDSO) and each oxygen is shown. The pressure when not performing a 
HMDSO concentration change as the initial pressure in the case of performing a HMDSO concentration 
change as the conditions 1 and the conditions 2 and the pressure at the time of dividing material gas into 
an organosilicon compound (1) and oxygen (2), and supplying it as the conditions 3, are also shown, in 
measurement of the pressure, the vacuum pump used product rotary-pump [ made by EDWARDS ] 
E2M-18, and product mechanical-booster-pump MBS[ made by ULVAC ]-030 using product Pirani- 
vacuum-gauge PT-DBmade from large ****** 1. 

[0044] The conditions 2 show the thing which added product cryopump [ made by ULVAC ] U10PU to 
the exhaust system to the conditions 4. 

[0045] (Example 1) Processing time until it becomes oxygen transmission quantity 0.020 cc/pkg/day and 
below amount [ of 0.030g ] of water vapor permeation / pkg/day is shown. 

[0046]The processing time when not performing a HMDSO concentration change in HMDSO l.Osccm 
and oxygen lOOsccm as the comparative example 1, The processing time when not performing a 
HMDSO concentration change in HMDSO l.Osccm and oxygen 20sccm as the comparative example 2, 
A cryopump is added to an exhaust system as the processing time at the time of dividing material gas 
into an organosilicon compound and oxygen, and supplying it as the comparative example 3, and the 
comparative example 4, and the processing time when not performing a HMDSO concentration change 
in HMDSOl.Osccm and oxygen lOOsccm is also shown. 

[0047]The oxygen transmission quantity of the unsettled PET container was 0.100 cc/pkg/day, and the 
amount of water vapor permeation was 0.070 g/pkg/day. 

[0048] About oxygen transmittance, if it was in the degree of water vapor permeation just by OXTRAN 
of MOCON, it measured by PERMATRAN of MOCON. 
[0049] 
[Table 1] 





HMDSO M* 
(sees) 


(seem) 


mi 

(Torr) 


*#1 


1.0 


20 


5,0X10-* 




1.0 


100 


1. 1X10° 


£*jfk q 1 

>tc ft ** * 


10.0 


0 


7.9X10' 1 


#ft 3-2 


0 


20 


2.9X10* 




1.0 


100 


l.o'xur* 



[0050] 
[Table 2] 
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(see) 


mm 


40 


JtWl 


— 








70 


&mw4 


30 



[0051]By changing HMDSO concentration, as shown above, membrane formation time can be 
shortened rather than performing oxygen post-processing after HMDSO membrane formation. About the 
comparative example 1 and the comparative example 2, the thing in which predetermined gas barrier 
nature is shown was not able to be created. 
[0052] 

[Effect of the Invention] As explained in full detail above, according to this invention, a plastic container 
with high gas barrier nature can be created in a short time, without applying a burden to an exhaust 
system. 



[Translation done.] 
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(«f8f8- 1 7 5 5 2 8#4tfR) i«fy1JTWM^ 
BBfca*iMl5IMB0> 2 i t i M^tiX ^ 

4, 

[0015] ^i-cs^tt, d Lcmx-mmt^^mm 

tt, Ii*Klt«Tf n 1M i: 3r 4 7 h' y -<m 
^6^<tfcl«*4V^tt2auaJ:^)7aiW><3=fir4fl; 50 
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U^F 10-186393) 
[0016] 

[0017] U&»U 77X7CVDffiT'ttIf4^^1 

[0018] mm^x^mm^m. mmtzMrz 

[0019] *fMWi, icOJ; o ttmnzmxxttii 
fzi><7)X'$>*). A'iJ7-tt. iWHtt, 7t«Mt. 71^ 
^fj 7^ * tvtufxm r-ttr^x^ >y 

^»jt77)£^lf ^"T4 itJ Se^J^^-4 . 
[0020] 

[002 1 ] iWi'3!Sra«t3*rtW-&fcftfc, *% 0 J 

73 OjX} ^ >J T-tt7°7 7f >y ^ S^OMitTf^SW'^ 

(4l«JR+^)^»JE*36fl:5-e-& z 1 1 i 0 #m^7) 
[00 22] -t^fe. *fgqm:i:4#Xy-OJT-7°9 

s^rr 4 ax t mm$> 4 v »iir? xv^-ciwtfi * *-r 

^/J'7fflt\ 77X7CVDSCJ; D777f 7^ 

* < 1 1 1 mh 4 v 2 auui<07C3R3&» ^ * 4 fc&m z 

[0023] ftflsWtCJi, If SB* 1 ^fMBTIi, ^**< 
Srfflv\ 77X7CVDSt i D777f 7^^^ 

^.^4ib^*^< t tiisttt^A'yr-M 
ffMt-4Ht*«iifS^fto«^ i ^^4 ; 
mt-f&y-vxj- >y ^ »«koiBt*ifet ffift^-4 fc or 

^>4. 

[0024] ff^Il2<7)^BB-C'(4, *liSfl-fk^o?i 

4. 

[0025] it ^11 3 comix-iz, immtt&me>m 

Mm 1 lzimc07?xi- y ?«s»*DlE&frffi£«6W4 
tOT'*4 c 

[00 26] lf*H4 «o«wca, ^< i^MIifg 
flS-&«i:»««.L<l±BMtftt*^-4^*fflV\ 77 



(4) 

5 

v_x±.cr)jmfr £ ^ < fc t i*si^*^& 

[00 27] it^ii 5 ^wbt«. iJ«Sr < fc^rsa* 

XvcVDffitiOStrifcSPfflMfcllili:, K*, * 

coo28] siw»i6<^MH-cii. ^< k i>^mmm 

XvcvDffitiO*tf±{c3SKIWIi!BBi:, HSR. * 

[00 29] If5l<lB70^T«. il«5r< i: iWtiSSt 
XvcvDffifc±9^±fcS*SHfc!ftfc, * 

* t> l < ttiwtft £*r$- & xxeymMtf t t xmcth 

&fc<9T"#>&, 30 
[00 30] m^MSCD^mX'ii. If*II 

S75xf -y ^«»<oiBa*ffi*fiew-« tot* s . 
[oo3i] mM9 crMmx-n. t i>)m±tz 
immimk. mm. **, a*&tfi»*tf>(*»*»4>iJ«s: 

[0032] 11*11 1 o^HjTii. wmmft&Mm 40 
aie^jfiis+tcj*^ u^<^tfflt« it w& 9 

[0033] tf^n 1 1 emm-nt. ^mmmitsm?) 

mm 9 izmmcoT^xj- -y 7®mmm-t& h&x-fo 
4. 

[0034] msm 1 2<7mmx°\$. mmik^m^ 
mx&x/mxmmtft *» fcj* s*i*Ffcs&fw-« 
a fc r 4 it *n 9 tia»co7° 9** * ? 4 

i<7) v C'S)§„ 50 
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[003 5] ff^JR 1 3 c^HJiTte, If-Rif 9K12 

[0036] mm\mm*mm-hwmmtt£m± 

l, l, 3, 3, -- f h^^f/l^^n^t >\ ^-9- 

9>'Tnb7t'>'9:x\ 7i-;l'y7y, b*— /l-MJxh 
^yy7>, h'^hy^Kyy5X rl5^1^f 
i/y^y, f h7XHyy7y, 7x-/H 
yy^y, ^f/PMJXh^yy^y, fX-f-JVis 
?nfh7 ^n^^cottJ^fejSJRf 4 £ fc 
4. 

[00 37] #tl, 1, 3, 3, -f h9^^-;U^ 
?nf b7yn^fty^'jif4 

[0 0 38] fc*£U £:h.6fcRRj&3:ft.4fc<?rCtt5:< 
TSyyyy, y7f>ftffl^^l» 0 
[0039] ^mfcJBE^ftft JJE««K*fb^i|ll* 

2 0, C02f) isM-^L/t^X. ±l50?I-&^ 

smmmmizmALx , jp§ 30-5000 aosirk 

■frth, 1 0 0-5 OOAcDlllfrli L^. 
[0040] 

[TlBJOMfi^ffM] -«*SI*fflV^TJaiT^-. H2 

7°9-x^- -y 1 i a sflrfwms 

2Wt=a5»*-fevM^, r-X5k=5r^.^X^A i W3i: 
igP4*-b7ht4. i^tEI3^^-«tK^yT 
* ffl^T ^ b )VC0 rt^h * 1 < o A® 3 *» 6 

[0041] mMzy^x^ y^m^\ SiWIWS23&» 
^>?x 0 m t , hi fc^Hite^msfEft^o . 

[0042] iilioid^atiOT^x^-y^^ 

[0043] 

[UttM] (^fiH^) MWt^'^n^ftV (H 

MDSO) , K*-f-^-fti<7)^X^^L^I^<7)f-V>-^' 
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*fkl^ ( 1 ) . mm ( 2 ) fc*HtT#»Lfc*£-<Z>£E 

* £Ea« asadtfaBtsKe ^ --«^it p t 

-DBl£fflV\ $2^y7iSEDWARDSflo- 
?>J — ^7E2M- 1 8h ULVACttS^*- 
7'-X^-*77MBS-0 3 0§rffifflL*r o 
[0 044] *tf2t. iMCULVACtl 

[004 5] (HJf^J 1 ) ggffKtjISO . 0 2 0 c c/ 10 
P kg/day, ^k^JutiMO. 030g/pkg/ 

[ 0 0 4 6 ] HMmi t LTHMD SO 1 . Oscc 
m, ggfRl 0 0 s c cmtfcV^HMD S OjiJK^-fbSr 

'nfotc \ ^m^cr,^Mmm . itmm 2 1 lthmd s o 

1. Osccm. lf20sccmCfi^THMDSO 

i_ HMDSOl. 0 s c c m s ffiM 1 OOsccmt 20 

[0047] 5fe^fMP E T^#§cOlSSt3fiji*{i 

0. 1 0 0 c c/p k g/d ay . 7fc*m5Sifi{±0 . 
0 7 0 g/p k g/daytfe-5t„ 

[0048] KfSiiiiiStoViTiiMOCONaoOX 

4±<7)P E RMATRANCi -^TSOS^fl-? £ . 
[0049] 

[fll] 30 





HMDS0 f^* 
(scea) 


mmm^t 

(sees) 


mil 

(Torr) 




1.0 


20 


6, 0 X 10" * 




I..0 


100 


1. 1X10° 




10,0 


0 


7.9X10" 1 


*f|= 3-2 


0 


20 


2.9X10" 1 




L0 


100 


1.0X10"* 



40 



mM2 000-255579 
8 

[0050] 
[fS2] 





(sec) 




40 












70 




30 



[00 5 1 ] ±l=3SLfc±3teHMDSO»**SSfl:S 

i . nam 2 t^v^t iffifeeyjfTj < >j r-tttii<tft 

[0052] 

[Hffloffim^t^] 

[01 ] *ia^HJO^^'UTttT7X^>y^^C0it 
[02] *W3ffl/?>1!f?J* U Ttt77Xf >/ ?13§Oj£ 
[03 ] *W3&5&>*f*JW 7lt/7Xf7 ^^HOfiS; 



1 




2 




3 




4 




5 




6 


mm 



(6) 
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[HI ] 



[02] 



3 



[03] 




F^— 3E062 AA09 AB02 AC02 JA02 JA07 
JB22 JC01 JD01 



